Binge ethanol exposure in adult rats causes necrotic cell death.
Although alcoholics show neurodegeneration after decades of drinking, recent studies with an animal model of binge drinking have found corticolimbic damage after as few as four days. Neurodegeneration can occur through apoptotic or necrotic mechanisms. The goal of this research is to characterize the time course of binge ethanol-induced neurodegeneration and to identify apoptotic or necrotic characteristics of this neurodegeneration. Histologic methods (e.g., amino cupric silver staining, Fluoro-Jade B, hematoxylin and eosin, transmission electron microscopy) were used to quantify the time course of degeneration and to characterize the ultrastructural changes that occur with binge ethanol-induced neurodegeneration. After 2 days of binge ethanol, significant damage was evident in the olfactory bulb. After 4 days of binge ethanol, there was significant damage in the agranular insular cortex, anterior piriform cortex, perirhinal cortex, lateral entorhinal cortex, and the temporal dentate gyrus. Ultrastructural examination revealed shrunken soma, vacuolated cytoplasm, pyknotic nucleus, and irregularly clumped chromatin consistent with dark cell degeneration, a form of necrotic neuronal death. Binge drinking causes necrotic neurodegeneration after 2 days of exposure and increased damage after 4 days but does not increase during withdrawal. These studies indicate that binge drinking induced neurodegeneration is necrotic and occurs during ethanol intoxication and not as a result of ethanol withdrawal.